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Abstract

3D Laser Scanner is a kind of newly invented measuring instrument
which can immediately obtain vast of 3D coordinates with high accuracy.
It is suitable for not only the regular and standardized objects but also for
the immobile, dangerous, irregular, complex physical objects. With the
increase of its efficiency of distance measuring and the improvement of
the positioning accuracy, the fields for the scanner to apply have been
broadened. Cases like the maintenance of cultural assets, engineer
surveying, deformation monitoring and architecture planning can be
accomplished with higher accuracy'tand better efficiency by the
technology of 3D laser scanning.

As to the application to engineering, the merger of point clouds from
different stations often uses targets as linking points, and the positioning
ability of the targets would greatly influence the results of merger. This
research analyses the influences on target positioning accuracy caused by
repeated observations and by targets with different scanning angles and
different degree of shelter.

The other focus of this research is the positioning accuracy of the 3D
Laser Scanner influenced by the distance of scanning. This research
calibrates the accuracy and the precision of positioning under different
scanning distances by setting up an outdoor calibrate field. Finally, the
research rectifies the systematic errors of the instrument itself by using
7-parameters transformation, and the scanning accuracy and precision can

indeed both be increased after the rectification.
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